In this paper we present an application of fuzzy estimators method to price European call currency option. We make use of fuzzy estimators for the volatility of exchange rate which based on statistical data to obtain the fuzzy pattern of G-K model. A numerical example is presented to get the  -level closed intervals of the European call currency option fuzzy price.
Introduction
In financial markets there are great fluctuations, thus the element of vagueness and uncertainty is frequent. For instant, on the foreign exchange market, the spot exchange rates fluctuate from time to time according to the financial market effects and may occur imprecisely; therefore, it is natural to consider the fuzzy foreign interest rate and the domestic interest rate, fuzzy volatility and fuzzy exchange rate. Practically, many financial investors are concerned with the currency options price range, then at the last of the paper, we get the  -level close intervals of the European call currency option fuzzy price.
Since the closed form solution of the European currency options piecing model was derived by Garman and Kohlhagen (1983) based on Black and Scholes (1973), many methodologies for the currency options pricing have been proposed by using modification of GarmanKohlhagen (G-K) model, such as Amin and Jarrow (1991), Heston (1993) Bollen and Rasiel (2003) [2] . In this paper we present an application of fuzzy estimators method to price European call currency option. We make use of fuzzy estimators for the volatility of exchange rate which based on statistical data to obtain the fuzzy pattern of G-K model. We use the fuzzy estimators based on confindence intervals introduced by Papadopoulos and Sfiris in [3] in order to estimate the volatility of exchange rate having sample data. This paper is organized as follows.
In Section 2, the notions of fuzzy number and the arithmetics of fuzzy numbers are introduced. In Section 3, the fuzzy patterns of G-K model. In Section 4, the optimal model is provided in order to obtain the belief degrees of given option price. Finally, the empirical study is performed.
Fuzzy Sets Preliminaries

Fuzzy Set Theory
Now we remind some facts about fuzzy sets and numbers [4] : Let X be a universal set and A  be a fuzzy subset of X, we denote by A  its membership function
, and by
set of, where is the closure of the set. Let a  be a fuzzy number. Then, under our assumptions, the  -level set a   is a closed interval, which can be denoted by ,
The four arithmetic operations on closed intervals are defined as follows: 
Triangular Fuzzy Number
The membership function of a triangular fuzzy number a  is defined by: 
The G-K Model and Its Fuzzy Pattern
The G-K model for a European call currency option with expiry date T and strike price K. t s denotes the spot exchange rate at time
, and t c denotes the price of a currency option at time t. The G-K model is as: r , fuzzy volatility  , the fuzzy price is denoted as t c  . The fuzzy patterns of G-K model are described as the interval: 
To Calculation the Fuzzy Currency Option Steps
Calculating the fuzzy currency option as the following steps:
Step 1. We compute the Estimate fuzzy volatility from fuzzy estimators of 2  based the history data following (1)-(2).
Step 2. On the hypothesis of the fuzzy interest and fuzzy exchange rate are triangular fuzzy numbers, and we obtain the  -cuts of fuzzy currency option which are closed intervals following (1)-(2), (5)-(10).
Empirical Example
In this section, our model is tested with the daily market price data of EUR/CNY. These market data come from [5] and cover the period 9-27-2010 to 11-15-2010. We calculate 2 0.013287, s  the spot exchange rate is around 9.2418, and assume the strike price is K = 9.12 with one year to expiry. Let 0.01 
Conclusions
Owing to the fluctuation of financial market from time to time, the data sometimes cannot be expected in a precise sense. Therefore, the fuzzy sets theory provides a useful tool for conquering this kind of impreciseness. The fuzzy pattern of G-K model is proposed in this paper. Under the considerations of fuzzy estimators for the volatility of exchange rate which based on statistical data, the European call currency option price turns into a fuzzy number. This makes the financial analyst who can pick any European call currency option with an acceptable belief degree for he (her) later use and get the interval for the price with the given belief degree.
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